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This brief describes an assessment of the 
history and usefulness of descriptor lists (DLs), 
which have been published by Bioversity 
International since 1976. The assessment aimed 
to develop an understanding of how the DLs 
have developed over time, how useful they 
are to a range of users globally, and their value 
in promoting collaboration and information 
exchange among organizations.
DLs are scientific standards for document-
ing plant genetic resources (PGR)—genetic 
material of plants that is of value for present and 
future generations of people. Each DL is itself 
an important tool; together, they constitute the 
basis for a standardized documentation system 
that provides an internationally agreed format 
and universally understood ‘language’ for PGR 
data. Ultimately, the adoption of DLs as a way 
to record and store crop data led to a rapid, reli-
able and efficient mechanism for information 
exchange, storage and retrieval, which in turn 
facilitated the creation of databases and the use 
of germplasm in agriculturally beneficial ways 
(e.g., breeding improved crop varieties). 
The assessment revealed that Bioversity’s 
DLs not only are widely used and respected—
primarily because they have been developed 
by large groups of crop specialists—but also 
are publically recognized as the standards 
for PGR data collection and management. A 
number of areas for improvement were identi-
fied, although many of them are either outside 
Bioversity’s mandate or depend on human or 
financial capital for implementation.
THE HISTORY AND CURRENT  
STATE OF DESCRIPTOR LISTS
The value of conserved PGR depends to a 
large extent on the quality of the information 
that describes them and promotes their use. 
Development of standardized descriptors 
began in 1976, when it became apparent that a 
universal system was essential for global efforts 
in the conservation of PGR, and for networks 
of genebanks (facilities where crop diversity is 
stored in the form of seed, pollen, in vitro culture 
or DNA, or in the case of a field genebank, as 
plants growing in the field) to operate effectively. 
Bioversity’s mandate at the time was to 
promote and coordinate an international 
network of PGR centres that would allow 
further collection, conservation, characteriza-
tion, evaluation and use of these resources. 
There was no other organization working on 
PGR globally, thus it was natural for Bioversity 
to take the lead in developing ways to describe 
accessions (samples of crop varieties or wild 
relatives collected at specific locations and 
times) in collaboration with those centres of the 
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“ Each DL is itself an 
important tool; together, they 
constitute the basis for a 
standardized documentation 
system that provides an 
internationally agreed format ”
Consultative Group on International Agricultural Research 
(CGIAR) that performed research on specific crops.
The concept of crop DLs has evolved over the years in 
response to changes in users’ needs. Initially, DLs provided 
a minimum set of characteristics to describe particular crops 
(e.g., cultivated potato, 1977). However, these early lists failed to 
provide internationally acknowledged standard descriptions 
for many known characteristics. The idea of minimum lists 
was revisited in 1990 and a new approach led to the develop-
ment of comprehensive DLs, which included all characteriza-
tion and evaluation descriptors (e.g., sweet potato, 1991). 
The DL format was further revised in 1994 to provide 
users with comprehensive lists containing a minimum set 
of highly discriminating descriptors (e.g., barley, 1994). Since 
1995, DL development has incorporated new standardized 
sections—including in vitro conservation, cryopreservation, 
site and environment—which are common across differ-
ent crops and provide a range of options tailored to users’ 
needs. In 1999, ethno-botanical information was included 
(e.g., taro, 1999) and is increasingly being standardized. 
With the integration of national collections into multi-
crop collections, it became evident that the various types of 
DL needed to be more consistent across crops. As a result, 
Bioversity and the Food and Agriculture Organization of 
the United Nations (FAO), with substantial contributions 
from European countries and CGIAR centres, published the 
FAO/IPGRI List of Multi-crop Passport Descriptors (MCPD) in 
2001 as a subset of passport information contained in the 
crop DLs (passport descriptors provide basic information 
for the general management and identification of acces-
sions). For each descriptor, a brief explanation of content, 
coding scheme and suggested field name is given to assist 
in computerized exchange of data. 
With increased molecular and biochemical characteriza-
tion of PGR, it became necessary to define common stand-
ards for documenting information about genetic markers. To 
address this issue, Descriptors for Genetic Marker Technologies 
were published to complement classical agro-botanical 
analysis. This DL includes a minimum set of standards for 
documenting information about genetic markers.  Over the 
years, a number of useful tools have also been incorporated 
into the lists to enhance PGR documentation including 
phenological scales, colour charts and collecting forms (e.g., 
Banana, 1996 and Grapevine, 1997). 
HOW USEFUL ARE BIOVERSITY’S  
DESCRIPTOR LISTS?
The usefulness of Bioversity’s DLs was determined in two 
ways. First, a 2006 survey asked users around the world 
how they used the DLs, and what impact they had on the 
respondents’ work. Users were also asked about Bioversity’s 
role in promoting and developing scientific standards and 
management tools for exchange of accession information. 
Second, trends in Internet access to DLs on Bioversity’s 
website were analyzed for the period from 2001 to 2006, 
during which the 37 electronic DL publications available 
were downloaded 8,263 times in total.
Overall, the Bioversity descriptors succeed in their 
main purposes, namely to facilitate the development of 
databases, improve information exchange and promote 
inter-organizational collaboration (Table 1). Survey 
respondents worked across diverse fields including con-
servation, biodiversity management and dissemination, 
agriculture and biological sciences, crop improvement, 
and plant breeding. The analysis indicated that most DL 
users are familiar with Bioversity’s DLs and the majority 
feels that Bioversity has made a significant contribution to 
the development and dissemination of descriptors (Table 
2). DLs are being used for their intended purposes, with 
most survey respondents not only using them, but also 
recognizing them as the standards for carrying out PGR 
data collection and management. 
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Table 1. Reported benefits of the use of Bioversity descriptors (number of respondents = 75).
Type of benefit Major 
benefit
Some 
benefit
No 
benefit
Contributed to the development of databases 64% 32% 4%
Increased uniformity of documentation 62% 37% 1%
Increased ability to work with other partners 51% 40% 9%
Enabled greater efficiency in collection management by helping us to identify and  
   reduce duplication
48% 42% 10%
Facilitated data exchange 47% 43% 10%
Enabled greater use of accessions by helping potential users to select germplasm 42% 48% 11%
Helped to develop core collections 29% 44% 27%
“ The value of conserved plant genetic 
resources depends on the quality of the 
information that describes them and 
promotes their use ”
Compared with other developers of descriptors, Bioversity 
DLs were the best known to the majority of informants. When 
asked to rate the importance of different types of descriptors 
for a range of uses, Bioversity’s DLs were consistently rated 
closer to essential than DLs from other sources (Table 3). 
In general, the greater the level of awareness of Bioversity 
DLs, the more useful they were considered to be. The highest 
levels of both awareness and usefulness were recorded for 
Multi-crop Passport Descriptors and Descriptors for Genetic 
Marker Technologies—general descriptors that are applicable 
to all crops.
Although agricultural and biological scientists prefer to 
use Bioversity crop, passport  and genetic markers descrip-
tors, Bioversity DLs were ranked less useful (compared with 
DLs from other sources) by respondents working in the 
fields of rural development, social sciences and policy, and 
education and training. This may be because of the techni-
cal nature of Bioversity’s DLs.
The last part of the survey was dedicated to users’ per-
ceptions of the DLs’ weaknesses and possible constraints 
to their adoption. Difficulties in using the DLs tended to 
relate to organizational problems such as lack of financial 
resources for documentation, lack of personnel and lack 
of a documentation system rather than deficiencies in the 
descriptors themselves. The most frequently cited constraint 
to using the DLs was that they did not cover the species of 
relevance to the respondent. 
Bioversity’s DLs were also perceived as inconsistent 
between crops as a result of the different publication times 
and because the expert groups working on different crops 
applied different names or standards. This is true of most 
publications that evolve over time. The only possible mitiga-
tion strategy would be to undertake a revision of all descrip-
tors in 5 or 6 years using a uniform standard. However, this 
would be very costly and electronic descriptors may remedy 
this situation to some extent. 
The analysis of the usefulness of Bioversity DLs, performed 
initially through a global survey of DL users, was concluded 
by examining the overall usage trends by analyzing web 
statistics. These revealed that total downloads increased over 
time, peaking in 2004 with the publication of Descriptors for 
Genetic Marker Technologies. During the same period, down-
loads per publication remained relatively steady, indicating 
that the increasing demand for electronic DLs depends upon 
the availability of new electronic publications on the website. 
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“ Bioversity descriptors succeed 
in facilitating the development 
of databases, improving 
information exchange and 
promoting collaboration ”
Table 2. Bioversity’s contribution to standard setting (number of respondents = 80).
Type of contribution Significant Some None No opinion
Development  of own crop descriptors 65% 20% 4% 11%
Developing and  promoting information management tools and methods 55% 33% 1% 11%
Promoting scientific standards for accession information 59% 31% 0% 9%
Table 3. Rating of different DLs by plant genetic resources researchers. Scale: 1 = ‘not used at all’; 
4 = ‘Essential’ (number of respondents = 77).
Field of work UPOV Bioversity Your own Comecon/
USDA-GRIN
Biodiversity information, management and documentation 2.4 3.9 3.3 2.2
Conservation of germplasm ex situ in genebanks 2.6 3.3 3.0 1.6
Conservation of germplasm ex situ,  other than genebanks 2.7 3.8 2.7 1.5
Forest genetic resources conservation 1.0 3.0 2.0 1.5
Germplasm characterization and utilization 2.2 3.3 2.8 1.6
Germplasm collection 2.0 3.0 4.0 2.0
Molecular genetics/genetic diversity assessment 3.0 3.0 3.0 1.0
Plant breeding/crop improvement 2.3 2.7 2.9 1.4
Other 2.1 3.2 3.0 1.9
Total 2.4 3.3 3.0 1.7
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